Histopathology of naturally transmitted "rat respiratory virus": progression of lesions and proposed diagnostic criteria.
Rat respiratory virus (RRV) is the working name for a novel respiratory pathogen of laboratory rats in North America, Europe, and Asia. Although the agent has not been definitively identified, evidence supports a viral etiology. Because no serologic or molecular assays for RRV are available, diagnosis depends on histopathologic evaluation of the lung. We introduced 104 Wistar Han rats, free of known pathogens and of RRV-associated lesions, into a rat production colony positive for RRV-type lesions, but free of other histologic, serologic, or microbiologic evidence of infectious disease. Lungs of 8 of the naïve rats were examined grossly and microscopically each week, weeks 0-13. Irregular gray-white lesions suggestive of interstitial pneumonia were grossly evident from weeks 6 through 13. Primary histopathologic evaluation of all lungs by one pathologist found multifocal, lymphohistiocytic interstitial pneumonia or prominent perivascular lymphoid cuffing from weeks 5 through 13. Based on results of the initial evaluation, diagnostic criteria for RRV infection (i.e., changes seen only after exposure to the RRV-positive colony) were tentatively selected and used by 2 other pathologists to classify each lung as RRV positive, RRV equivocal, or RRV negative. The secondary evaluation found 95% concordance in RRV diagnosis between pathologists, and correlated well with the initial evaluation, thus confirming the consistency of the criteria. These data show that RRV-naïve rats introduced into an RRV-endemic colony develop equivocal microscopic lesions of RRV by 5 weeks of exposure, and positive diagnostic lesions by 7 weeks. Interstitial pneumonia becomes grossly evident after 6 weeks of exposure.